The structure of a glycoside hydrolase family 81 endo-β-1,3-glucanase.
Endo-β-1,3-glucanases catalyze the hydrolysis of β-1,3-glycosidic linkages in glucans. They are also responsible for rather diverse physiological functions such as carbon utilization, cell-wall organization and pathogen defence. Glycoside hydrolase (GH) family 81 mainly consists of β-1,3-glucanases from fungi, higher plants and bacteria. A novel GH family 81 β-1,3-glucanase gene (RmLam81A) from Rhizomucor miehei was expressed in Escherichia coli. Purified RmLam81A was crystallized and the structure was determined in two crystal forms (form I-free and form II-Se) at 2.3 and 2.0 Å resolution, respectively. Here, the crystal structure of a member of GH family 81 is reported for the first time. The structure of RmLam81A is greatly different from all endo-β-1,3-glucanase structures available in the Protein Data Bank. The overall structure of the RmLam81A monomer consists of an N-terminal β-sandwich domain, a C-terminal (α/α)6 domain and an additional domain between them. Glu553 and Glu557 are proposed to serve as the proton donor and basic catalyst, respectively, in a single-displacement mechanism. In addition, Tyr386, Tyr482 and Ser554 possibly contribute to both the position or the ionization state of the basic catalyst Glu557. The first crystal structure of a GH family 81 member will be helpful in the study of the GH family 81 proteins and endo-β-1,3-glucanases.